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In their comment, Cloern et al. (2011) develop theoretical evidence that cumulative 18 

sum of variability (CUSUM)-transformed variables should not be used to lead to inferences 19 

due to the increase of auto-correlation. Indeed the use of statistical tools based on the 20 

independency between variables is misleading. The p-value associated to the tests described 21 

in Breton et al. (2006) and Glibert (2010) as well as in earlier papers (Ibanez et al. 1993; Le 22 

Fevre-Lehoerff et al. 1995; Choe et al. 2003) should be disregarded.  23 

We however, do not support the concluding remark of the paper that advises against 24 

any comparison of CUSUM-transformed variables. Indeed, such comparisons are useful as 25 

they visually accentuate transitions in time between independent variables, a task for which 26 

the CUSUM transformation is particularly efficient (Ibanez et al. 1993; Nichols 2001; 27 

Breaker and Flora 2009). If CUSUM-transformations of two independent series show 28 

transitions at the same time periods, there is a basis for assuming a direct or indirect 29 

relationship between those variables; there is most likely a common underlying mechanism 30 

(or mechanisms) that is (are) responsible for the similar transitions in the two series. As with 31 

any correlative approach, hypotheses resulting from such relations ultimately must be 32 

demonstrated by alternate methods.  33 

For instance, the synchronism between CUSUM of diatom biomass and of the North 34 

Atlantic Oscillation (NAO) suggested in fig.3A, B of Breton et al. (2006) is supported by a 35 

large set of observational (Lancelot et al. 1987, 1995) and modeling (Gypens et al. 2007; 36 

Lancelot et al. 2007) papers all showing the importance of meteorological conditions and 37 

human activity on the watershed in driving the interannual variations of diatom and 38 

Phaeocystis colonies in the central Belgian coastal zone.  39 

Similarly, long-term trends between nutrient concentrations and nutrient ratios and 40 

changes in abundances of multiple trophic levels, including fish, inferred from CUSUM 41 

analysis by Glibert (2010) in San Francisco Estuary, have been further shown using bivariate 42 



analyses with original data as well as data adjusted for autocorrelation (Glibert et al. 2011). 43 

Glibert (2010) interpreted the change in delta smelt abundance, as well as changes in other 44 

fish species, along with other trends in nutrients, phytoplankton, and zooplankton, as an 45 

indirect effect due to multiple changes in the food web over time driven by bottom-up 46 

changes in both nitrogen and phosphorus loading, not as a singular or as a direct effect of 47 

ammonium on delta smelt.  48 

In ecology, the application of CUSUM transformations for identifying links between 49 

meteorological, hydrological and ecological patterns has been recently increasing (Adrian et 50 

al. 2006; Molinero et al. 2008; Breaker and Flora 2009; Briceño et al. 2010) and the 51 

combination of CUSUM charts and bootstrapping has been identified as an important tool in 52 

regime shift analysis (Andersen et al. 2008). Therefore, while supporting the Cloern et al. 53 

(2011)’s cautious comment, we agree with those who have previously used CUSUM in 54 

ecological analysis, that comparisons of transitions in time, using CUSUM transformations, 55 

are useful for the identification of synchrony between time series. 56 
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	Attachment 6
	a. If present or future investigations demonstrate that the discharges governed by this Order have or will have a reasonable potential to cause or contribute to, or will cease to have, adverse impacts on water quality or beneficial uses of the receiving waters., including if the data, results or other information developed in studies conducted pursuant to VI.D of this Order or any other information demonstrate at any time that effluent limitations, including for Total Ammonia as N (in Table 7), should be reduced.
	g. Within 30 months after the effective date of this Order, to reassess the effluent limitations, including for Total Ammonia as N (in Table 7), based on available information, unless the Regional Board makes a finding that more time is required before making that reassessment.
	g.h. Or as otherwise authorized by law.
	D. Nutrient discharge Work Plan, Studies and Reports
	1. Work Plan.  The Discharger shall submit to the Regional Water Board a Work Plan to conduct studies to evaluate further the effects of Total Ammonia as N (or ammonium), and other nutrients, in its discharge.  The proposed Work Plan shall be submitted by March 1, 2012.  The Work Plan shall be open for public comment and shall be finalized by June 1, 2012.  The data collected in the course of the studies shall be made available to the public for review.  The Work Plan shall provide that the studies shall be completed by no later than July 1, 2014 and that a Final Report shall be submitted to the Regional Water Board by the Discharger by no later September 1, 2014.  The studies may be completed by CCCSD or in conjunction with others, including the Bay Area Clean Water Agencies (BACWA).
	2. Work Plan Elements.  The Work Plan shall include schedules and commitments to fund studies that address the following:
	a. The Surface Water Ambient Monitoring Plan (SWAMP) sampling and associated studies outlined in the existing approved SWAMP plans shall be completed.  Taberski, Dugdale, et al., SWAMP Monitoring Plan 2011-2012, San Francisco Bay Region Work Plan, Monitoring Spring Phytoplankton Bloom Progression in Suisun Bay (Dec. 2010).  The 2011 data with a report shall be provided to the Regional Water Board by June 1, 2012.  The 2012 data with a report shall be provided to the Regional Water Board by June 1, 2013.
	b. In addition to other effluent characterization required elsewhere (including Provision VI.C.2 of this Order), the Discharger shall collect representative samples of the discharge sufficient to characterize fully and adequately the nutrient concentrations, loadings, and fate of nitrogen and phosphorus in the discharge.  The data provided shall include the form and ratios of nitrogen and phosphorus, including organic and inorganic forms, in the effluent and receiving waters.  The data shall be collected and provided to the Regional Water Board by July 31, 2013.
	c. A study of the full life cycle toxicity of Total Ammonia as N on copepods in the receiving waters, including Suisun Bay.  The study shall use the methodology followed by Dr. Swee Teh or other method accepted by the Regional Water Board.  Swee Teh, et al., FINAL REPORT, Full Life-Cycle Bioassay Approach to Assess Chronic Exposure of  Pseudodiaptomus forbesi to Ammonia/Ammonium Submitted to:  Chris Foe and Mark Gowdy State Water Board / UC Davis Agreement No. 06-447-300  SUBTASK No. 14 (August 31, 2011).  The study shall be completed by March 1, 2013.
	d. Participate in studies evaluating the role of Total Ammonia as N (ammonium) in primary productivity and zooplankton abundance, the significance of nutrient ratios, and the role of sediment biogeochemistry in nutrient fluxes.

	3. Final Report.  The Discharger shall submit a Final Report to the Regional Water Board on the results of the studies done pursuant to the Work Plan by September 1, 2014.

	E. Pre-Design and Site Characterization 
	1. Pre-Design of Ammonium Removal.  The Discharger shall undertake and complete an evaluation of alternative treatment technologies to remove Total Ammonia as N (ammonium) from the discharge, including nitrification technologies.  The evaluation shall include pre-design planning and conducting necessary pilot scale systems analyses.  By April 1, 2012, the Discharger shall provide a Pre-Design Work Plan for this work to the Regional Water Board.  The Pre-Design Work Plan shall provide that the work shall be completed and a Final Report submitted to the Regional Water Board by the Discharger by no later December 31, 2013.
	2. Site Characterization.  The Discharger shall evaluate suitability of the Facility and property owned or controlled by the Discharger to provide land necessary for treatment and removal of ammonium, including nitrification.  As part of this evaluation, the Discharger shall conduct sufficient sampling to characterize fully the portion of the property where materials previously placed for disposal would have to be managed to develop a nitrification treatment train.  By May 1, 2012, the Discharger shall provide a work plan for the Site Characterization study to the Regional Water Board.  The Site Characterization Work Plan shall provide that the sampling shall be completed and a Final Report submitted to the Regional Water Board by the Discharger by no later December 31, 2012.
	3. Final Reports.  The Discharger shall submit (1) a Final Report to the Regional Water Board on the results of the Pre-Design Work Plan for Ammonium Removal by December 31, 2013, and (2) a Final Report to the Regional Water Board on the results of the Site Characterization Work Plan and associated sampling by December 31, 2012.





